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ORIGINAL ARTICLE
Suicide is an important public health issue world-
wide and one of the leading causes of loss of life.1
It has been the ninth leading cause of death in
Taiwan since 1997.2 Suicide is a complex process
that involves a series of pathways and mechanisms
from initiation of ideation, to planning, and fi-
nally, to attempting suicide.3 Psychological auto-
psy studies have demonstrated that a majority of
suicides occur on the individual’s first attempt.4,5
Thus, it is highly important to identify risk fac-
tors for suicidal ideation (SI) to intervene before
an attempt. SI is highly prevalent in the commu-
nity (10–14% across a lifetime, 2.3–14.6% within
12 months of the survey) and has a close link to
completed suicide.4,6–9
A well-established risk factor for suicidal ide-
ation and behavior is the presence of mental dis-
order, especially mood disorders,6,10–12 anxiety
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Background/Purpose: Suicide is an important public health problem and one of the leading causes of
death worldwide. The present study investigated the prevalence of suicidal ideation (SI) and its associated
risk factors in the general population.
Methods: A nationwide community survey was conducted using a computer-aided telephone interview
system with residents aged ≥ 15 years, who were selected by a stratified, proportional randomization
method. The questionnaire comprised demographic variables, five items of psychopathology selected
from the Brief Symptom Rating Scale (BSRS-5) and questions about personal experience with suicide. In
total, 2054 respondents, 1002 male (48.8%), and 1052 female (51.2%), completed the survey.
Results: The weighted prevalence of SI was 2.84% in the past week, 5.50% in the past year, and 18.49%
during a lifetime. Significant risk factors for SI in the last week included presence of SI over the past year
[odds ratio (OR) = 1763.6], SI during the lifetime (OR = 267.6), psychiatric morbidity (OR = 30.3), depres-
sion (OR = 26.1), inferiority (OR = 11.2), hostility (OR = 10.9), anxiety (OR = 10.5), insomnia (OR = 6.7),
history of seeking help for psychological distress (OR = 7.9), divorce (OR = 6.4), unemployment (OR =
5.0) and having suicidal behavior in relatives or friends (OR = 3.8). Stepwise multiple regression analysis
demonstrated that the five symptom items of BSRS-5 and unemployment significantly predicted 25.3% of
the variance of SI. Using the BSRS-5 score 3 or 4 as a cut-off to predict SI, the rate of accurate classification
was 85.88%, with sensitivity of 0.83 and specificity of 0.86.
Conclusion: A telephone interview survey containing the BSRS-5 items is an efficient way to identify 
determinants of SI in the general population. [J Formos Med Assoc 2010;109(2):138–147]
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disorders,13 substance use disorders14 and schiz-
ophrenia.15,16 Suicide can also occur in people
with emotional reactions to stress, who do not
meet the diagnostic criteria for formal psychiatric
disorders; 16.3% of the general population and
25% of general medical patients outside of psy-
chiatric departments have had SI or have at-
tempted suicide.17 Psychiatric disorders and major
life stressors are considered as major contribu-
tors to SI.6,18–20 Therefore, a rating scale for sui-
cide screening to measure the psychopathology
associated with psychiatric morbidity or stress is
needed.21–23
The mental disorders associated with SI, when
presenting with anxiety or depression, are very
common in the community, as well as in psychi-
atric and non-psychiatric medical settings, includ-
ing primary care outpatient clinics and inpatient
units.24–27 However, very low rates of correct di-
agnosis of psychiatric disorders have been made
by non-psychiatric physicians.28,29 Thus, it is nec-
essary to develop a screening tool to help non-
psychiatric physicians detect early psychiatric
disorders with SI. The five-item Brief Symptom
Rating Scale (BSRS-5) has proven to be a satisfac-
tory instrument to screen for psychiatric morbid-
ity or SI in such settings.23,30
The present study was conducted by tele-
phone interview to ask people in the general
population a series of structured questions, in-
cluding demographics, and individual experi-
ence with suicide and items from BSRS-5. The
purposes of this study were to: (1) estimate the
prevalence of SI; (2) identify the important 
psychosocial and psychological correlates; and
(3) test the validity of BSRS-5 for use as an SI
screening measure.
Materials and Methods
Subjects
To resolve the practical difficulty in recruiting 
a representative sample from the community, 
we conducted a nationwide community survey
using a standardized computer-assisted telephone
interview system. The telephone numbers were
selected by a stratified, proportional random-
ization method from the telephone-number
bank, according to the distribution of popula-
tion size in different geographic areas of Taiwan.
In total, 15,331 numbers were chosen randomly,
and 5479 respondents aged ≥ 15 years were in-
vited to answer a series of questions including
demographic data, five symptom items from
BSRS-5, and questions about personal experi-
ences with suicide. Finally, 2054 respondents,
1002 male (48.8%) and 1052 female (51.2%),
answered all the survey questions, and these 
results were analyzed [response rate: 37.49%; 
a sampling error of ± 2.16% in 95% confidence
interval (CI)].
Contents of questionnaire interview
Demographics and personal experience with suicide
The demographic variables contained in the ques-
tionnaire were sex, age, education, employment,
marital status, religion, and region of residence.
All the respondents were invited to answer the
following questions: (1) whether they ever seri-
ously considered taking their own life during
their lifetime; (2) if so, whether they seriously
considered taking their own life within the past
year; (3) whether they had relatives or friends
who attempted or completed suicide; and (4)
whether they ever sought help for psychological
distress.
Assessment of psychological distress using BSRS-5
The questions about psychological distress were
adopted from BSRS-5. BSRS-5 is a five-item, self-
report questionnaire in which a higher score in-
dicates poorer mental health.30,31 It was derived
from the Symptom Checklist-90-Revised (SCL-
90R) and BSRS-50 for the identification of psy-
chiatric morbidity.32,33 The full scale contained
the following five items of psychopathology: (1)
feeling tense or keyed up (anxiety); (2) feeling
blue (depression); (3) feeling easily annoyed or
irritated (hostility); (4) feeling inferior to others
(inferiority); and (5) having trouble falling asleep
(insomnia). An additional question, “Do you have
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any suicidal ideation?” was added at the end of
the questionnaire. A brief and precise instruction
before the description of symptoms was given to
the respondents to ensure validity, and to guide
them in rating the degree to which they felt dis-
comfort from each item during the past week, in-
cluding the current day. The subjects were asked
to rate symptoms on a five-point Likert-type scale
as follows: 0, not at all; 1, a little bit; 2, moder-
ately; 3, quite a bit; 4, extremely, and a total score
was calculated for each subject.
BSRS-5, either self-rated or administered by
interview, has been reported to have satisfactory
psychometric properties for detecting psychiatric
morbidity in medical practice and the commu-
nity. It has been used widely in various settings
in Taiwan as a screening tool (nick-named “mood
thermometer”) by gatekeepers who participate
in suicide and depression prevention programs,
for identification of psychiatric morbidity and SI,
and as a guiding reference for referral to mental
health professionals.23,34
Statistical analysis
In addition to descriptive statistics of demo-
graphic variables, the following tests were used
for data analysis: (1) χ2 test with estimation of
odds ratio (OR) and 95% CI to examine the 
association of SI with psychiatric morbidity, 
psychological distress, and demographic charac-
teristics; (2) t test to compare the means of BSRS-
5-related scores in subjects with or without SI;
(3) Cronbach’s alpha to estimate the internal
consistency of BSRS-5; and (4) Pearson’s correla-
tion to test the association between each variable
such as SI, demographics, and the individual items
of BSRS-5. Furthermore, stepwise multiple re-
gression analysis was performed to examine which
of the five symptom domains and demographic
variables had discriminative validity for SI. Ad-
ditionally, the receiver operating characteristic
(ROC) analysis was used to determine the opti-
mal cut-off point of BSRS-5 to predict SI.35 Statis-
tical significance was set at a level of p < 0.05.
SPSS version 10.0 (SPSS Inc., Chicago, IL, USA)
was used for the analyses.
Results
Rates of SI in different groups
As shown in Table 1, for the 2054 community par-
ticipants, the weighted prevalence of SI was 2.84%
over the past week, 5.50% in the past year, and
18.49% over a lifetime. For the 54 subjects with
SI in the past week, the self-rated severity of dis-
tress that resulted from SI was distributed as fol-
lows: 36 (66.67%) with a mild degree, 8 (14.81%)
with a moderate degree, and 19 (18.51%) with a
severe or very severe degree. We selected SI within
the last week as the dependent variable for the
following association analysis of suicide risks.
Risk factors associated with SI
The prevalence of psychiatric morbidity defined
by the BSRS-5 score in all subjects was 8.8% when
choosing the BSRS-5 score 5 or 6 as the cut-off
point.30 As Table 1 shows, BSRS-5 differentiated
cases that had a significantly higher rate (21.6%,
OR = 30.31) of SI in the last week, when compared
with those who were not so defined (0.9%). With
regard to the association of SI with psychopathol-
ogy, the subjects with any positive symptom on
BSRS-5 were significantly more likely to have SI;
the ORs for each symptom to predict SI within
the last week were depression, 26.07; inferiority,
11.18; hostility, 10.90; anxiety, 10.50; and in-
somnia, 6.69. As shown in the demographic data,
divorce (OR=6.08) and unemployment (OR=5.00)
were significantly associated with the presence 
of SI (Table 1). Other related risk factors for SI
were ever having sought help for psychological
distress (OR = 7.92), and having relatives or
friends who have attempted or committed sui-
cide (OR = 3.83).
Correlations among demographic variables,
severity of individual psychopathology and SI are
shown in Table 2. The summed score for BSRS-5
and scores of individual symptoms were corre-
lated highly with the severity of SI. The total
BSRS-5 score had the highest correlation coef-
ficient (0.47), followed by depression (0.41),
anxiety (0.38), hostility (0.34), inferiority (0.33)
and insomnia (0.31). In addition, there was a
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Table 1. Rates of suicidal ideation in groups with different sociodemographics and psychopathology*
Variables Subject Presence of SI† OR (95% CI)
Total 54 (2.84)
Sex
Male 1002 (48.78) 26 (2.59) 1
Female 1052 (51.22) 28 (2.66) 1.03 (0.60–1.76)
Age (yr)
15–24 377 (18.37) 9 (2.39) 1
25–44 746 (36.35) 16 (2.14) 0.90 (0.39–2.05)
45–64 726 (35.38) 24 (3.31) 1.40 (0.64–3.04)
≥ 65 203 (9.90) 5 (2.46) 1.03 (0.34–3.12)
Education
Junior high 510 (24.90) 19 (3.73) 1
Senior high 721 (35.21) 19 (2.64) 0.70 (0.37–1.34)
Academy 313 (15.28) 4 (1.28) 0.34 (0.11–0.99)||
College and above 504 (24.61) 12 (2.38) 0.63 (0.30–1.31)
Employment‡
Employed 1687 (84.01) 28 (1.66) 1
Unemployed 321 (15.99) 25 (7.79) 5.00 (2.88–8.70)¶
Marital status
Non-divorced 1967 (98.35) 49 (2.49) 1
Divorced 33 (1.65) 5 (15.15) 6.08 (2.28–16.24)¶
Religion
No 1025 (50.00) 30 (2.93) 1.26 (0.73–2.17)
Yes 1025 (50.00) 24 (2.34) 1
BSRS-5 total score§
< 6 1883 (91.67) 17 (0.90) 1
≥ 6 171 (8.33) 37 (21.64) 30.31 (16.63–55.25)¶
Depression
No 1531 (74.79) 6 (0.39) 1
Yes 516 (25.21) 48 (9.30) 26.07 (11.09–61.30)¶
Inferiority
No 1595 (78.65) 14 (0.88) 1
Yes 433 (21.35) 39 (9.01) 11.18 (6.01–20.79)¶
Hostility
No 1475 (72.20) 11 (0.73) 1
Yes 568 (27.80) 43 (7.57) 10.90 (5.58–21.30)¶
Anxiety
No 1667 (81.48) 17 (1.02) 1
Yes 379 (18.52) 37 (9.76) 10.50 (5.84–18.87)¶
Insomnia
No 1520 (74.29) 17 (1.12) 1
Yes 526 (25.71) 37 (7.03) 6.69 (3.73–11.99)¶
SI during lifetime
No 1662 (81.36) 1 (0.06) 1
Yes 382 (18.64) 53 (13.87) 267.58 (36.87–1941.48)¶
Suicide over past year
No 1931 (94.56) 1 (0.05) 1
Yes 111 (5.44) 53 (47.75) 1763.62 (239.75–12,973.44)¶
Relatives or friends who committed suicide
No 1798 (88.09) 28 (1.56) 1
Yes 243 (11.91) 24 (9.88) 3.83 (2.19–6.68)¶
History of help-seeking for psychological distress
No 1964 (95.62) 46 (2.34) 1
Yes 90 (4.38) 13 (14.44) 7.92 (4.08–15.38)¶
*Data presented as n (weight percentage by sex, age, and geographic districts) or OR (95% CI); †suicidal ideation (0 = absence; 1 =
presence); ‡employment: employed (including housewives) and unemployed (including retirement); §each item of BSRS (yes: ≥ 1; no: 0).
||p < 0.05; ¶p < 0.01. SI = Suicidal ideation; OR = odds ratio; CI = confidence interval; BSRS-5 = five-item Brief Symptom Rating Scale.
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significant but weak correlation between the
severity of SI and divorce (0.15), unemployment
(0.12) and lower education level (0.06). There
were significant positive correlations between the
symptom items of BSRS-5. As shown in Table 2,
the inter-item correlation ranged from 0.37 to
0.57, which is within the ideal range between 0.30
and 0.75. The two highest inter-item correlation
coefficients were 0.57 for depression and hostility,
and 0.52 for depression and anxiety.
When all the risk factors were entered for re-
gression analysis (Table 1), the results revealed
that all five symptom domains and unemploy-
ment were significant independent predictors for
SI, and explained 25.3% of the variance in SI
(Table 3).
Use of BSRS-5 to screen for SI
When considering BSRS-5 as a screening instru-
ment for SI, a BSRS-5 score of 3 or 4 was de-
termined as the optimal cut-off point by ROC
analysis. As shown in Table 4, using this cut-off
point, the rate of accurate classification for SI was
85.88% [sensitivity = 0.83, specificity = 0.86, neg-
ative predictive value (NPV) = 0.995, and posi-
tive predictive value = 0.138]. The area under the
curve was 0.92 (standard error = 0.019). An NPV
of 0.995 implied that when the respondent scored
< 4, there was a 99.5% probability that they had
not had SI.
Discussion
Prevalence of SI
Community surveys can provide a realistic profile
of the characteristics of SI in a broader population.
However, comparisons with general population
studies on SI prevalence are difficult, because the
reported prevalence rates vary widely in differ-
ent settings, populations, definitions of SI, and
applied measures.36 In summary, the estimated
prevalence of SI in the general population ranges
widely from 2.3% to 14.6% for 1-year SI and
from 10% to 14% for lifetime SI.7–9 In the current
study, 18.49% of the subjects admitted having 
Table 3. Stepwise multiple regression in predicting suicidal ideation (n = 2054)*
Step Variable B Sig. R2
1 Depression 0.074 0.000 0.172
2 Anxiety 0.070 0.000 0.211
3 Insomnia 0.052 0.000 0.232
4 Unemployment 0.087 0.000 0.242
5 Hostility 0.039 0.000 0.249
6 Inferiority 0.029 0.003 0.253
*Dependent variable: suicidal ideation by severity for distress (0–4), independent variables: five items of Brief Symptom Rating Scale,
sex, education, age, employment (employed: including housewives, and unemployed: including retirees), marital status (divorced vs.
non-divorced), religion, and suicide (completer/attempter in relatives or friends).
Table 4. Validity of five-item Brief Symptom Rating Scale using a cut-off point of 3 or 4 expressed by
sensitivity and specificity to determine the presence of suicide ideation*
Suicide ideation
Total score of BSRS-5
Presence Absence Total
≥ 4 45 (83.33) 281 (14.05) 326 (15.87)
< 4 9 (16.67) 1719 (85.95) 1728 (84.13)
Total 54 (100) 2000 (100) 2054 (100)
*Data presented as n (%); †Sensitivity = 0.83, specificity = 0.86, negative predictive value = 0.995, positive predictive value = 0.138, 
accuracy rate of classification: 85.88%.
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SI during their lifetime, and approximately one-
third of them (5.50%) still had SI in the year 
before the survey. About half of the subjects with
SI in the past year (2.84%) still had SI within the
past week.
In Taiwan, a National Census of Mental Health
was conducted in 2003–2005 using a nationally
representative sample, with face-to-face house-
hold interviews with respondents aged ≥ 18 years.
In total, 10,135 respondents completed the in-
terview. The results revealed the weighted preva-
lence of SI to be 7.41% across a lifetime, and
1.81% in the previous 12 months.37 The 1-year
prevalence of SI at 5.50% in the present study
and 1.81% in the national household survey were
both low when compared with other countries.
With regard to the lifetime prevalence of SI at
18.49% in this study (aged ≥ 15 years) and 7.41%
in the national household survey (aged>18 years),
these reports are close to general reports, but 
relatively higher than the rate (3.0%) reported 
in Italy.38
With regard to the trends of SI prevalence at
different time periods, Kessler et al analyzed the
data from the 1990–1992 National Comorbidity
Survey and the 2001–2003 replication, and found
no significant changes in the 1-year prevalence of
SI between 1990–1992 (2.8%) and 2001–2003
(3.3%).39 However, Baca-Garcia et al reported
that over the decade between 1991–1992 and
2001–2002, there was a significant decrease from
9.7% to 8.4% in the lifetime prevalence of SI for
those aged ≥ 18 years.40 Reinherz et al conducted
a longitudinal study to evaluate the long-term 
effects of SI in a community sample of adoles-
cents at age 15 years, and have found that the
subjects with SI at age 15 years were more likely
to have psychiatric morbidity, suicide attempts,
more problem behaviors, and poorer overall
functioning at age 30 years.41
Risk factors associated with suicide
BSRS-5 has been reported as an effective screen-
ing instrument for early detection of common
psychiatric morbidity that is closely associated
with SI. In the present study, the reliability 
(Cronbach’s alpha) of BSRS-5 (0.80) was satis-
factory according to the general consensus. In ac-
cordance with the well-established finding that the
presence of psychiatric morbidity is one of the
most important risk factors for suicide,7,10,39
21.6% of our subjects with BSRS-5-defined psy-
chiatric morbidity suffered from SI (OR = 30.31).
Among the 54 subjects with SI in the current study,
68.52% (37/54) met the criteria for psychiatric
morbidity based on the BSRS-5 score.
Furthermore, all five symptoms of the BSRS-5
were significant independent predictors for SI ac-
cording to correlation coefficients, OR and mul-
tivariate analysis. In particular, depression (r=0.41;
OR = 26.07) and anxiety (r = 0.38; OR = 10.90) are
two of the most important predictors and explain
21.1% of the variance of SI in a regression equa-
tion in this study. These findings are consistent
with those reported by Kessler et al in two surveys
that were conducted 10 years apart.40 They found
that a majority of subjects with SI (80–82%) met
the criteria for one or more of the 12-month
DSM disorders. Major depressive disorder was the
most common individual disorder (38.9–41.9%),
whereas anxiety disorders were the most common
class of disorders (60.6–62.8%).
Anxiety has been found to be an important
predictor of suicide in previous studies.13,42,43
Cross-sectional community and clinical studies
have demonstrated that anxiety disorders have a
close link to SI.7,13,39,40 Sareen et al conducted a
population-based longitudinal study on adults
and have found that a preexisting anxiety disorder
is an independent risk factor for the subsequent
onset of SI. They also have reported that comor-
bid anxiety disorder can amplify the risk of suicide
attempts in persons with mood disorders.13
In addition to anxiety, inferiority and hostil-
ity played a role in predicting SI according to the
OR or correlations with SI (inferiority, OR = 11.18,
r = 0.33; hostility, OR = 10.90, r = 0.34). The con-
cept of inferiority was emphasized in the interac-
tion between the individual and society. Feelings
of inferiority might lead to hostility and destruc-
tive consequences. When the feeling of inferior-
ity turns inward, it can be manifest as feelings of
Suicidal ideation and associated risk factors
J Formos Med Assoc | 2010 • Vol 109 • No 2 145
depression. With regard to hostility or anger, this
can be a reaction to frustration that results from
stress, or, as our study shows, be associated closely
with manifestations of anxiety (r = 0.47) or de-
pression (r = 0.57). Unresolved anxiety, inferior-
ity, or hostility can lead to final depression. With
respect to the remaining predictor of insomnia, a
common symptom in psychiatric morbidity or
physical diseases, it too may cause severe anxiety
or lead to hopelessness and helplessness. Based
on the univariate model and multivariate analy-
sis, all five symptoms can work together or inde-
pendently to produce SI.
In the current study, a small proportion
(31.48%) of the subjects with SI did not have
psychiatric morbidity. As the regression analysis
revealed, unemployment was also a significant
independent risk factor for SI. As reported by
Haatainen et al, people without formal psychi-
atric disorders, but in a poor financial situation
and unemployed, can feel inferior and tend to be
hopeless.42 Furthermore, hopelessness has been
determined to be one of the strongest and most
consistent predictors of SI.43 Thus, a diagnosis of
formal psychiatric disorder or a sub-syndromal
diagnosis with prominent mental symptoms and
complaints that lead to hopelessness, or hope-
lessness itself, need to be considered together for
SI risk assessment.
BSRS-5 as a screening measure for suicide
In the present study, the optimal cut-off point of
the BSRS-5 score derived from the ROC curve to
predict the SI was 3 or 4 with good validity 
of sensitivity (0.83), specificity (0.86) and accu-
rate classification rate (85.88%). The very high
specificity and NPV for our subjects implied that
those scoring < 4 were very unlikely to have SI.
The NPV of 99.5% means that when the partici-
pant scored, < 4, there was a 99.5% probability
that he or she would not have SI. In addition, 
the area under the curve was 0.919 (standard
error = 0.019). This indicates that this instrument
has good ability to discriminate between those
with and without SI.35 However, the positive 
predictive value of 13.8% was relatively low 
and reflected the low rate of SI (2.84%) in our
subjects.
BSRS-5 contains no item about somatic symp-
toms and thus can avoid the confounding weight
of physical symptoms on the severity of psy-
chopathology. It is therefore suitable for use in
SI-associated risk groups of physically ill individ-
uals.17 In addition to self-rating, BSRS-5 can also
be administered by interview, thus, it can be used
to screen for SI in elderly people or those who
cannot read.23,44
Limitations
This study was limited by the use of a telephone
interview. The participants might have felt re-
luctant to tell the truth under such conditions.
Therefore, the rate of SI would have been under-
estimated. However, even with under-reporting,
the rates of last-year and lifetime SI in our study
appeared higher than those reported in the na-
tional census survey. Therefore, the real rate of 
SI would have been higher. In addition, because
of the cross-sectional design, the results can ex-
plain only the associations and not the causal 
effects. 
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